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ABSTRACT : PURPOSE: To extend the available frequency of the PLL circuit by providing plural VCOs 
whose output frequency characteristic with respect to a control voltage differs and 
validating their output signals alternatively according to a prescribed selection control 
signal. 

CONSTITUTION: An oscillation circuit OSC applies an Input clock signal CO to a phase 
comparator circuit PFC of the PLL circuit. A clock shaping circuit CT delays and shapes 
the clock signal CD from a frequency divider circuit FDI to generate n-phase system clock 
signals CP1 -CPn, which are fed to a microcomputer. A control voltage VC is fed in 
common to VCOs 1-3 via an LPF and a corresponding selection signal is fed through 
external terminals CM1 -CMS. The terminals CM 1 -3 are coupled with a power supply 
voltage VCC of the circuit alternatively depending on the frequency of the signals CP 
1 -CPn. Thus, the available frequency of the microcomputer is extended. 
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An integrated circuit is provided, which includes a phase-locked loop (PLL) that is 
fabricated on the integrated circuit and has a selectable loop filter capacitance and a 
selectable output frequency range. The PLL (10) comprises a range select input (20) and a 
plurality of VCOs which are selectively coupled between a loop filter (26) and the PLL 
output as a function of the range select input, the VCOs having different output frequency 
ranges. Preferably the filter capacitance value is also selected according to the range 
select input. The VCOs which are not selected are powered down to reduce power 
consumption. Allows frequency range selection after fabrication and reduces design and 
fabrication cycle times. 



1 



(19)H*S4*aFff (J P) (12) 4St H # ^ ^ (A) (ll)«Fa=ttlW4iM»# 

#IB¥6-303134 

(43)i>MH ¥fiE6^(l994)lOH280 

(51) Into.' as'iffi^ fff^mmm fi finjiiTPfiBf 

H0 3L 7/18 

G0 6F 15/78 5 1 0 P 7323 -5L 

9182-5 J HO 3 L 7/ 18 E 









a*^(0»:4 FD i-kioM) 


(2i)mi»«^ 


#«^5- 112287 


(7i)miwA 


000005108 












^J«5¥(1993) 4^150 










(7i)m8[A 


000233169 
















^^/jN^m J:**»J 5 Tg22« 1 n 






(72)^qq# 










3ln5C»/Jx¥m±**»T5Te22»H5 














(72) ^qq^ 










)K]^/h¥m±**Bl5TB22#l^ ¥k 














(74)ftaA 





(54) imo^m PLLIUKft 



(57) (5*5) 

■r-S. cn<c<fcD. PLLIaIttS^tri5^ny^%i®?S 
SISALS i^Jl^^ y yfflv-f an V'iia.-^'^O* 

i?D»;;i?»^@KCPGJC^^nSPLL|sllS (PL 

Jfc<0«JIftfWS!«lil9jJSVCOl-VCO3i:, dtl^^ 

<Di^&Mmm^mm^(Dm:hmnc i - c 3 $s5?iH«f 
{g^CM 1 -CM 3 lct^oT^-6^Jc:eS^Sffi:^SIR 

C O 1 - V C O 3 &a»?$llfflHS^^ C M 1 - C M 3 Ctl^o 




PfC 


-| LPP|- 





VCD2 



VC03 



C2 



C3 



OSL 



CC 



5 

CPl'*CPii 



-283- 



BNSOOCID: <JP 4 0e303134A 1 > 



1 

Ksafli-r 6 c t m^tt^ PLhm. 
ft<g«7&«aLi {zmi^r^ < ai^t s ti* t o-c» s c t ^ 

izm^o^ihii^m^^m-rh^xh^ztmrntr^m 
t^^mt-r^m^mi. a*)i2xiiffl*«3(OPL 

Cooo 1] 

imm±.m\m^m z.(D^m\t. pll (7x-xp 
yc^)i/-'T> mmzm'r^ho>x. 
y -f^-^^^ D 3 > tra-3^«>4y □ y f?%9Emk\z^t, 

(00 0 2] 

^jb^t, ^(r>ym^mz^c-zfu\}\^7s^^^n^^^ 

[0 0 0 3] PLL(sI?5&^t;ir-?-0S*®JlCOl>T 
mXU. ^^64^4^ 10. ->-^r:x.p^^ffO^ 

[00 04] 

nmiz9Q±oX. ^<Oi;ayi;^±m^izJiUPLL^ 
nttim -> >if)V^ y ^mo-^^ ^ a a > fcTa-i^ s 

^'^iiHi^CPG^, 0 7t:^$n^<t^i:. 

tilalttPFC. ^-/^X7^J^4'LPF, 



(2) 4$M^6-3 0 3 1 34 

S0BVCO>a:6tKlC^«lslttFD 1 ftC^FD 2 S^tJ 

PLLI5]i& (PLL) i» f^WlBl^FD 1 C0a:^ft^O 
^0<7ayC7^^CD^^\i^C7ayC^&mmf^Crt 

^^tt. PLL0K&<z><iS:^§ittfelElKPFC 

tt, ^mm^OSCii^i^mi3^tl^Xf3i/Oy{7mnC 
-f^L^LPFtt, tt«ifctt[5IttPFC3&^em:^$nSfi 

7 >f L p rfi^^oMi^n^mmmBy c Jij&i^fcm 

Sfffli M^sisiK V c o ^ a * 3 i7 D y c G 
tt. i^^m^SFD 1 ;c<fco-toig»[ftA<p5^o 1 izi^n 
^nxi;ny^m^CDtuo. aeilC5^M©^ftFD2 

10 0 0 5] PLL^SS&tffiK-r^iS^HIsIKPDKOm 

^CP l-CPnt;Cc^). ZLn^Oi^Xv^J^^Oy^m 

H\t. 'f*ftiJffi«ecPU£^tr^-f >:^oi3>fcfi-4^ 

oyi^m^cpi-cpn ^mm-^ z. ti)^x^^. 
30 ita^M^^ojt^m^^ii^iK^'^n^izvitii^ox. ±e 
ifi^m^m^^iz^-yxm^ii^ttii'Dti. -rixt>t>. ±. 

IBP L L[»l»(i 1 fi<7>Q£iH{9^9e£N2&VCO&^ 
'>XxA^^Dy^ig<fCPl'-CPn®$!Illl?Iil?i 

i^mmz^^x^:^^n^. m^(D^5\z. li&m 

P L L ElttTtt C -5 /«tz:-XJC^>&T€ & < i'S: 0 , 

[0 0 0 7] COJP6§g<oaW«. «ffl^ffi;5:mtlkft©i5lt 
coi£;^SBIofcPLL0»€:S«-r4;i(!:i:*^. i::<^ 
aW<Ote<oeWtt. PLLl2l»&^«ii'n-yi^5g4IslfS 
feffllA^ V > y T^ffl'^^' D 3 > If ^-^^^(75* 

•284- 



BNSDOCID: <JP. 



.40e303134A_J.> 



(3) 

3 

[0 0 0 8] :iQ^^^(om^ti^zf\*^(Dm(Dm^tm 

[0 0 0 9] 

^^:nMtR\Bl^t^m')^tt%\z. «Sc(omfiE$1»«@ 
[00 10] 

[00 11] 

4^tf ^ a M^lsias C P G * ->>if}V^ V 
ET (^RK^l:fe¥W«=^«l^x6*h^>^Xi5'. CIO 

H^ansTtt, MosFET5£LTauiy-h^®i^ja« 
0. ^•1&Sk'y^}:2y<r>^^Ui^o^m»mSi±\zm^ 
[0 0 12] ai(c*5^^T, co)n^mo'7^i7Qzj> 

^ y R A M/j: & 'J 7;Hi 5 jL-^r-j/ 3 ><>^' 
[0 0 131 CCT. ifffefflaSliCPUtt. ^nry^r 
P l-CPnlca:oT(B|«8«lf^U> U- K^T-^'J-P^t 
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\t. ^^(Z)ffiifttS?SS:^"r«>VX^?ROM«PA>6:riO, 
4>^«iS$l«C PUO»IWlCiJ:vj|J&;yae^7A^@J^x 

AMtl, B^5fe©aiS$g*«-r2>Xi^T'-Y^;^SRAM 
1'*ffla«»CPUtc«l:^ai»|g^^iaffll 

v'-^m^-fi^mz^mr^. 

[0 0 14] ^-fV-Sj^T I mt. ^Uyi;^ 

c p ^ vxx A 5^ p ^ C P 

l-CPn^*>^:^cm3£<7>l^flaff^^SfTV\ ft'^^LSS 
>t, ->UT;i^r3^ji— >5r— V3 >^>^7x— XSC I 

[0 0 15] ^ay!7§^^mncpG\t. 
iRi^x T L 0m^uw)mznf^ t ysim^co V x x a ^ □ 

y^^lS^CP I--CPn^f^dcU, V<^a3>tfa- 
^|5llSCPG«. »iS-r«J:^lC» PLL0tt€:^^^. 

;i<opLL08SJs. ^(D^iim^^n^fj^^ti^n&u 
n 6 <D^&mmm§%^\^9&<r>m:h m^^iR-mz^n t 

VC01-VC03ti, niWTCMl-CMSS^t 

ftSIBfi^CM 1 -CM 3 \z'^':>TW£mmm^m]Bim 
coi'^wco3<oih:him^Vi-mzmmr^. u 

[0 0 16] a2ttt> 01<^)T-r^DI]>e:i-4^lr 
^^ti:b!7ay!7^±m^CPGiSi^X^iZZn^Z^^n 
2>PLL(sJ» <PLL) CD-||5£W(D:/D-y^r075it^$ 

nrv^s. a3Rt;ia4{3ii. !a2co^p-/^^si 
^(eittcDP L Lassie -^sn-smff^isig^fe^iigsvc 
o 1 &zfihiimmuiosL(D-nmm(om^myi^tti 
-en^sn, laeictt. H2©i;Dyi?563feiai?scPG 
<DP L Li2j»co-iiififi?ij©m^^i«^iai$ftia75«^$nT 

t^^-^ D 5/ i;«il5ia&c;cp L L ]B\n<o^i^^f3. 

m^Rumf\Frji(^u\z^<o(if^wzo\e^xm'r^. ^ 

S5filSlHl»VC0 2&C^VC0 3JCOl>Ttt, C^mffi 
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^y-h) 81StC^R]*t(=r$tl5MOSFET«P^^> 
FET<hi2:SiJtT^;^n«>. 

CO 0 1 7] a2?lM^T, CCO^JgWCO^Dv^^* 

fr9S»^iHi»vcoi-vco3. m^s^iHiKiosL 
js: 6 mz^nm^T d i rot d 2 p l l mtt 

i:, PLL|Hl»C04>«lil»FDl©ffiAe^O*0^'D 
vi^^nCD D ^rS^^BISC T t€^«r. 

L L@iK<^>{imtse0KP F c<n-mxiimi'\zm 

ttCOv/XxAi'P^yi^m^^CP l-CPnS-^^^L, -7 
[0 0 18J PLLIsIKO€fcffiitl40ttPFC«)*&;^<O 

^^;ig(5iKFD2<Dai*e^^*oi*?»i5^ 
D.>^m^cP75««j|i&$n^. <ficmfe0^PFCtt, 

JiSd 5^ a 5/ 5^ te^ C O trtSJ^^ Q y ^ fg+t C P (Ofi: 

/XX 7 ^ L H F 13 J; D ^©/T;wx«lrifci;fcit«l« 
KiB@Kivcoi-'Vco3iw*atc#^j&$n*, cc? 

llttWtC:ei^T. DW^X7^^'^'LPF*^6m^Sn 
^ISHBI€)EVC(^«tttt, rtfiB^'Dyi^^i^CPO&ffl 

^ □ -y ^ m# C O ^ 0 i£ tJ C t tC i "3 T » IC 

(0 0 1 91 «E$'J»?eMIBIllKVC01-VC0 3JC 
tt, J:fficDJ:-5iz. D-/^Z7-^;i/3^LPF(oai:^m^ 

JSTCM 1 - CMS &:frUT^JC-r-6ja««!l«S^CM 

i-CM3*t-tn-?^n«i&$ns. c:nee!>^i»ij»^c 

smRi'-R3;5«^n^n»(t'&n^>. c<^>^sb0«ih*3 

^CP 1 - C P n<^«i!JtftlCi6i;r-tO-0*«tR-WtC 

iaT»a>«2s(«jEvcc(r4g^;srn. •e<Dfl&affifi^i^ffi<7> 

3 «. Jtli^l" ^^mk^f- C M 1 - CM 3 d«l5|K«0«iRlt 

[0 0 2 0) xiz.!*. wpFMmmnwmv CO 



(4) it$BI¥6-3 0 3 1 34 

CO 3 It. l93c0«J£ilfiI^9eS©%VCOllCf^iSL 

ftrfl icia^^iii^jgtciftit ^ nfc 4 ffl© p ^ 1- >--^;V'M o s 
F E r P 3 &t;p 4 ;5:e»t;tcN^-\' >.i^;UMO S F E T 
N4Rt;N3. P^'r^^iH^OSFETP 52fer;P6 
fj:^0fJCN?^>*;UMOSFRTN6Rr^N5. P? 
V >^;UM O S F E T P 7 Rt/P 8 ?p t^lCN^-\' >^ 
;UMOSFETK8&l^N7, P5^Y >^-JWMO S F E 
TP9RIXPA;^6 r;CNi?^^ >^;UMO S F E T N A 
10 RWOft^VMiP^^V^^^PMOSFETPBRUrp 
C 6 NT ^ V Jl/MO S F E T N C Rt^N B A> e> 

OSFKTP4RrXN4, P6RC;N6. PSRll^N 
8, PARZ/NA;^5)t;iCPC&(:KNCa. ^Of-V 

F u-i >*«-en-en^ii«s^$n'5 ;i t tc :?t c 
Mos (4a4is!Mos) ^>n-ifmmt^n. mos 

FETP3Rr;N3. P5Rt;N5. PTRr/N?. P 
9Rr^N9;&:eri^lCPBRWBJi. cn^cDCMOS 

to 0 2 1) cuos-o/'^-^mm^^n^uosF 

ETP4Rc;N4, P6RIXN6. P8RIXN8, PA 

RW A^i: ^irxtcp CRCXN c(DitMiK^s n/^y- h 
cn^oMosFETflD^aie^snfeH^ott* itt 

-^Vl-V5CDA:fjiftTRrXm:^SSTJi. Ji5*cU>i5^ 
50 OSFETPCRt^NCO^aiS^SnfcK W>tt» 

meffid^f^^jBiEiBvco 1 05m*«i^c 1 tis^sn 

CO 0 2 2) -r>;t-^^Vl-V5€«lrifet*MOSF 
ETP3, P5. P7, P9Rl^PB<0y-KW:*tiilS 
€r^n, $e»llP^Y>^JPMOSFETP lRt/P2 
©y-hlCl^^^n-S. JKO^^, MOSFETP2(D 

>i^;WMO S F E TN 2 RZ5N D bT0ttW« 
40 Jfe«f4Jri|g^$n2». *fc> MOSFETP 1«)V-X 

N 1 RrXJiSBMO S F E T N D S::^- UTIilKco^^ia^ 
lC||#$n€>. MOSFETN2(7)y-h«, -ecoHU 

^rSMOSFETNS, N5. N7, N9RtKKB(?D 

y«-hi::^jiiK&$ns. MosFEXNicoy 
-hicli, toeD-/'?X7>f;^3'LPFcom:^3^t^::7t 
0«lffllttiEVC*m»$n2>. MOSFETND 
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BNSDCCID: <JP__40e303134A__L> 



t 



(5) 

7 

EMOSFETNEOy-hfctt, -ttO-f >;^-^ V 6 

(0 0 2 31 cn6<OC^:;5>f». M0SFETPU3:, 
MOS FETN mHP-f >«iSt£^'r5»?^TMOS 
F E T P 1 Uii>U\Z^ >A'-^ V 1 -V 5 SrmTSM 
OSFRTP3. PR. P7, P 9RtXP B t«SS5 ^ 
-ffi^l|gi:$n. MOSFETN2H. MOSFETP2 

<o H K >fm.^BMri-^^'V^ >n-'^ V 1 V 5 ^ 

^i^3Sr'5MOS FETK3. N5. N7, 
t«fl5S7-3&®a:$n-5. W^*-Ct>fiC<, MOSF 10 
ETNlOKV-f >««EI*, MOSFETND»«:j->J|^ 

ETP3, P5. P7. P 9XtXPB3&:^rX«CN3, N 
5. N7. N9&i;NBt::fe«$n'5faSS®ll«, ^> 

- 3? e ^> U > i?^:t V 1/- O^SMKR ^^S-r 
^. L}t7)<oT. tlJE©I®5!%K[51»VCOl<0itl:^® 

i^fg^C P<Ofttg*tA*4^n-y5^ig^CO©fi9BJ:Oa 

n-s ;^ t»:ct-pT»^ Hits <5n, 3»icflPJ«iSttVC0 

JESiI®5i%MlHjKVC01TJi. MOSFETND*^;^ 
7!t^llgi:^n> MOSFETNE7&^:t>^|g^:3n^. 
C(D^a6. MOSF£TNl»« i!IP^VCIIj£:i;& JiC 

5«:#le£f -5MOSFETP 3. P5. P 7, P9&tX 
PB;ttiPit;iCN 3, N5. N7, N9&7/NBirfe^$ 

t\^nM(K>m.h'^ntn.z>, t,rc. mosfetne;o« 

«)ffi:^aS^C l*tCC0MOSFETE 1 &^LTEItt«) 

(0 0 2 51 m^umm^c}Aii^/\^i^<)vt 
i^mmmm^&m^Ycoir\t. mosfetn 

DAt:t>«ll8a:$n, MO S F E T N Eli^r^V^'flS^J:^ 

^F-Cldt. MOSFETNE*:fr-r«l2lKJ<Z>«lft«fi:'^ 
<7)te»75^^»&$n, MOSFRTNMi, «III«B£V 

MO S F E T P 1 ^itVX^ >n-9V 1 -V 5 ^feWbX 
■r-SMOSFETP 3. P5» P7. P9RCXPBJ;:I5 50 
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SSn. *3t. MOSFETP2&DJN2Sr:n^UT'f > 
/^-^V l-V5««|fiRr-6MOSFETN3. N5, 
N7. N9&I^NBlCfi2i$n«>. CiniCJcO, -fWI 
-5^ V 1 - V 5 e>;&^> 'J >^^:i' V U-^S^«S!jf^4^3gi: 
^0aJ^«^OiO«JEStI1fiISI^«l5lttVCOl 

<oa3*«iTc una. wwaEvcoiacacciEDfcmst 

[0 0 2 61 a±<0iKq«d>e?9<^?&^/AJ;^IC, PLLB 

»fttt«ic*viT. nmmmmmvkvco i -vc 

nyi?m^Ci-C3^J^^L, ai:^a!4R@?SOSLic 

aUB^SSK V C01-VC03 <0«if^«fla(4JI»r* 
;:ni::i;oTPLL©Ka)«lS«a*{l:A^0&n 

[0 0 2 73 ai:^iS^lHllSOSLti. S4{C3^$ 

V C O 1 - V C O 3 <Dtti*(&^0* 0 P y 

m^c i-c3S:Stt4 3fac^y>H (and) y-h 

AGl-AG3<t. 'ecDSgi;ttl>L?g3 0A:^*a^JC7 
> K^*- h AG 1 - AG 3 a?a:^S^€:'^n^n§5tS 

(NOR) y-hNOGit&^t;, r^ny-h 
A G 1 - A G 3 o^-^<nKi^^^\z\t. m^^^msm 
^Kim^cMi-cM3j5^-en'?n#^*&3n^o ir-, / 
7y-hNOGiom:^{t#tt, ai:^aKisi«josL(D 

t) ^ P y ^m^CCh UTi^SBKF D 1 

£0 0 2 8} ^ti\z^^. miimasm^osLa^m-ni^ 

P y i?m#Cl cORlt(S^i:>t*>&-r P ;/ ^©^C G 
*tai*$n, fi^©I«©^CM2XttCM3AVWU^ 
;Pi:$n*i:*, «JE*l»S«fi®»VC0 2XttVC 
O 3 (Ddi^m^O* 0 ^ P !y C 2 X« C 3 (Ogfe 
m^lt^Jt-r S ^ P V m^C G ASW:^ $ n5> tXO 

[0 0 2 9] ffi:^a«ilslKOSL<7>ai*<S^O$0 2'P 

5^<^U35:^^$n, :5^P!y^m#CD<5:/i^o ^fe. i7 

TlC<tt)i55£ • fi;^$nTnffiW'>X'rA^P!y^{g^- 
CPl-CPnt;iO, $&IC^:^«0KFD2ir^oT 

CP tu^. JBl±<o;itd^e, ::<7mS6«<opui.®% 

Ttt, *ffi«»5!J«S@i&VCOl-VCO3'3*0« 
ffi:^a«0KOSL<offl:^{g^tUT, ;Kfi8IB^XT 
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CO 0 3 01 Z(D^t^m<OPLLJEi^\Z^\f^ 
T, «fiE$iJ19P^%iElil?SVC01-VC0 3«. 06{C 

i'-'F2\zttft^tn:&,m-^mrM^Wim^^^r^. ^ 
ti. mffMwm^mmnv CO 2 }it. mmmf^vctm 

xxA^ D y 9isHt vxtt^c^iz^um^fkmmzm 

iSil'O^hoytUO. zn\zJ:'oX^'ii7aa>\^zL- 
CO 0 3 1] ^±«*5|^i6WlC^^n*<i:3lC, c<^^ 

^^^mz'^MH^PLL^mzmm't^ctx. iko 

«:Jt5^:t-T?, PLLiHl?SWiT«'7-f iynn>e3.- 

(2) ±£ <1) «(C43UX. ffift<0tt£lldf9Si^fiIsI 

(3) ±£j <i) JS&^ (2> JK^c^to. 

CO 0 3 21 JEA±. *56W«lcJ:oT;it$n/S:f6?9&ll 



(6) «rBgJ?6-303 1 34 

^mxm^^w^mxs^^ct\tn'D^xhu\^^. 

CO 0 3 3] 02fIl5UT> PLLIslKtt. 4m±«> 
if? CM 1 -CM 30A*^mi-fl)^«<cJ;^«!lJKj€r5 

Jt^tt^u. :/Ji^yr»»*ftR 1 --R 3 hXij^mzj&c 

:^ ^ p c oco^Kft ^ I9j5rr«fc«)<7)«lg:/a 
j8#^©j«ns^cMi~cM3&. m 

ArtJMffiAX B U S LT+^fflSi^SC P U i& P 
CO 0 3 4] H3f;:4Si'>T. 'J>^:t->^-:J'«r«^f 
ffiHKVCO l-VC0 3S:S*?«lC«lf^«ffii:-r^^ 
^$n*J:^tC. ««t&IffiH&*JCMl-CM33&J«-« 

CO 1 -vco 3 0 ^ o 7i7m*^c 

i-^cz^M^^^zBrnrr^^a^y^ \i'i>n-9CV 
l-CV3fCJ:'pT«l^-r*Ci:*<"Cfr<6. H6lC^li 
T. «JEIM«!5!«tBMaVC01'-VC0 3<7)lfS*«« 

•y 5? ^^IhISSC P G&i; P L L lHlgS<0:/p V i7 (Ditt^ 

jt7 ^. ia3-05(c^i£n^«j£aff«is!»fi@»vcoi 
-vco 3Rmii:f7ai^i5i»os L©flffw?i«^Rr; 

CO 0 3 5] £l±OiaHgTtt, £^tT*5giJQ#(ca;o 
D 3 > e P y ^«^|Hl»lt^*na P L L 

n^'fe<3D-c«^<, m?Lirt. PLLm^tvxm^xf^ 
^t^tx^h<D^. ^«?5:PLLi5igs^^tf^acDiaa« 

izf!:<mmxt^. 

C0036] 

n > bf ^ - ^ D ^ P 1- 1 . iHi 

m^miiimmiWAifiKi^\zmiiii'r^<mtiti^ni9i 
50 mmmmmmmmmh. zn^tomfMrnm^m^n 



BNSDOCIO: <JP___406303134A_L> 



(7) 



1$M¥6-303 1 34 



11 

[013 zo^mi>mm^nftPLLmn^'^tfi7ay 

y »4isiierx 6 ixjz z nc^*n* p l l 

m4} ia2 0PLL@Kc^)tb*sfl?@?ft<oigi©siJi 
[@5]gi2(DPLL mn<Dmi)mtmnt<D^ 2 <Diii& 



2^ 



[116] m2(oPLL!^no>-m^m^^-rihiimi&^ 

CPU - • -^^iUSm CPG- ■ '^ay^^± 
EK, XTL . • •;^S,^lg^, BUS • • • 
X, TIM - • •^''TT-lHltt, ROM - • • 'J-K:t 
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1 • - yr (NOR) ^-h. cv 1-CV3 • • • 
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